ABSTRACT
Impact of glutathione enriched Inactive Dry Yeast

105
Considering the current interest of the wine industry in the use of g-IDY preparations to 106 preserve the aroma of wines, and the lack of published literature on this topic, the aim of 107 this work was to evaluate the effect of a g-IDY preparation on some typical and 108 desirable wine aroma compounds (linalool, -terpineol, -citronellol and nerol) by 
119
MATERIALS AND METHODS
120
IDY samples
121
Two types of oenological IDY preparations were selected for being representative of the 122 current preparations in the oenological market and because they are widely used in 
HS-SPME-GC/MS analysis
158
Model wine aroma analysis was performed before (t=0 days) and after (t= 21 days) 159 model wine oxidation process. It was carried out by head space solid phase 160 microextraction coupled to gas chromatographymass spectrometry (HS-SPME-
161
GC/MS). Model wine samples (8 mL), 2.3 g of NaCl and 40μ L of an internal standards 162 solution (400 mg/L 3,4-dimethylphenol and 2.5 mg/L methyl nonanoate) were added to 163 a 20 mL SPME vial. The SPME procedure and chromatographic conditions were 164 detailed in a previous work 23 . Briefly, the extraction procedure was automatically 165 performed using a CombiPal system (CTC Analytics AG, Zwingen, Switzerland) with a 166 50/30 μm DVB/CAR/PDMS fibre of 2 cm length from Supelco (Bellefonte, CA, USA).
167
Samples were pre-incubated for 10 min at 50 °C and extraction was performed in the 
Analysis of sulphur-containing metabolites by CE-MS
246
CE analyses were carried out in a P/ACE 5500 CE apparatus from Beckman Coulter.
247
The CE system was coupled to a TOF MS instrument from Bruker Daltonics (Bremen, 
Non-targeted metabolomic analysis by FT-ICR MS
278
FT-ICR MS was used to obtain ultra-high resolution (>100,000) mass spectra.
279
Separation and identification of the metabolites was possible without the need of shield. The capillary potential to pass the ions from the source to the skimmer was set in 289 a range between 40 and 60 V. Nitrogen was employed as nebulizer gas and its pressure 290 was 50 psi. The pressure for drying gas was set at 18 psi and the temperature at 300 °C.
291
The flow rate of the sample was kept at 15 µL/min and injected by direct infusion. In shows the percentage of decrease in relative peak area (RPA) between the initial wine 334 sample (non-oxidised) and the wines after 21 days of aging for each aroma compound 335 and wine type. As it can be seen, there was a general decrease in RPAs for all the 336 aromas during aging, which ranged from 24 to 45%, therefore, confirming the 337 outstanding effect of aging on the loss produced in these types of aroma compounds permeate compared to that added into the wines by using commercial GSH (10 mg/L),
393
which on the basis of its radical scavenging properties might be responsible for the lower aroma loss in g-IDY wines. Therefore, a quantitative determination of GSH, total 395 GSH, and the precursor γ-glutamylcysteine, was carried out.
396
Determination of GSH, total GSH, and γ-glutamylcysteine
397
Reduced GSH, total GSH and the precursor γ-glutamyl-cysteine were analysed by using 398 a previously optimised RP-HPL-FL method 18 . These results are shown in sulphur-containing compounds in the < 3 kDa permeates from both g-IDY and n-IDY linked to the GSH released by yeast autolysis 6 might also be attributable to other types 526 of small peptides, which could have even higher antioxidant properties than GSH.
527
In conclusion, it has been proven that the use of IDY preparations (with or without winemaking conditions. Undoubtedly, this will be interesting for the wine and biotechnological industry in order to redirect the formulation of IDY preparations to 543 achieve specific and effective winemaking applications. 
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